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ABSTRACT
Adolescents are defined as patients with significant dental needs as a result of: acute and fast progression 
of the carious process, high risk of traumas and periodontal diseases, bad nutrition habits, requirements 
for aesthetics and information, a complex of orthodontic and restorative treatment (for example, hypodon-
tia), dental phobia, a possible use of tobacco, alcohol and drugs, pregnancy, nutrition disorders, and unique 
psychological needs. Adolescence is a period of life connected with high carious activity among many pa-
tients. The immature enamel of the permanent teeth, along with the increasing number of contact surfac-
es, the relative autonomy in the decisions about dental treatment, poor oral hygiene, may have a positive ef-
fect on the development of the carious process in adolescents. The most common restorative materials, used 
in the teenage years are resin composites and other resin-modified materials, glass-ionomer cements, sil-
ver amalgam and stainless steel alloys. Yet ceramics and casting alloys are rarely used in pediatric dentist-
ry. In the cases where the remineralization of non-caved demineralized surfaces of tooth fails and the cari-
ous process continues dental restorations are needed. The choice of the restoration material and treatment 
method are based on the every patient’s individual needs, requirements for aesthetics and the necessity to 
protect dental structures.
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Dental amalgam is the most common restora-
tion material used on distal teeth for more than 150 
years and it is still used today worldwide (1). In the 
last decade its use has decreased (1,2), perhaps due to 
the contradictory opinions about the negative effect 
of mercury vapors on general health, concerns for 
the nature, and the high requirements for aesthetics. 
In terms of amalgam safety, there is no evidence in 
dental medicine researches between 2004 and 2008 
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of mercury leakage from the amalgam and medi-
cal complaints of any nature (3). The efficiency of 
the amalgam in class I permanent teeth restorations 
is reported by two autonomous surveys and it var-
ied from 89.8% to 98.8% for a period of seven years 
(1). The amalgam is not considered as the best restor-
ative material for carious lesions on the occlusal sur-
faces of permanent molars anymore. The necessity of 
retention and certain depth may cause undermining 
of the occlusal marginal ridges and weakens the me-
chanical durability of the cusps, which may fracture. 
Thus these teeth may need even bigger restorations 
with risk of pulp exposure, root canal treatment and 
crown placement (3,4). 
Resin composites were implemented in the field 
of dental medicine half a century ago as an aesthetic 
alternative to restoration materials (5,6). In more re-
cent times they have been used more often for res-
toration of carious defects instead of amalgam (7). 
The durability of the composites depends on sever-
al factors including the clinician’s experience, size of 
the restoration, and tooth’s position (8). In the cas-
es where the isolation and the patient’s cooperation 
are problematic, composites may not be the proper 
choice of filling material (4). Nowadays, resin com-
posites are used for restorations of class I, II, III, IV 
and V carious lesions in permanent and primary 
dentition (2).  In historical aspect the problem of the 
marginal micro-leakage between the tooth’s surface 
and the filling material has been described. In such 
cases composites are used to restore teeth in the dis-
tal area. The failure of the adhesion of the composite 
to dental structures and the bubbles in the material 
itself are considered a reason of inadequate marginal 
adaptation (2). Other main problems in the restora-
tion of distal teeth is the polymerization compression 
of the material. Most of the composite resins show 
a linear compression of around 2% during the po-
lymerization process. As a result high micro-leakage 
may occur (9). This problem may be solved in cas-
es of distal teeth restoration by using contemporary 
composite materials, which contain high volume of 
fillers, reducing the polymerization compression; by 
chamfering the enamel edges, by using dentin-adhe-
sive agents and etching of the enamel (2). High me-
chanical durability and abrasion resistance make 
resin composites better choice of filling material in 
comparison to glass-ionomer cements when treating 
small occlusal carious lesions on permanent teeth (3). 
Glass-ionomer cements (GIC) were used in den-
tistry as a filling material, bases and luting agents in 
the 1970s (2,9). All glass-ionomer cements have sev-
eral properties which make them a good choice ma-
terial to be used in children’s dental treatment: chem-
ical bond to the enamel and dentin, thermal expan-
sion similar to the one in dental structures; biocom-
patibility; accumulation and fluoride-releasing po-
tential; good moisture tolerance compared to com-
posite materials (10,11). For class II restorations a 
randomized control trial shows unacceptably high 
rates of failure of the conventional GIC, regardless of 
the size of the cavity. There is insufficient evidence 
for resin-modified GIC application as a long-term 
restoration in permanent teeth (1). 
Compomers were used for the first time in den-
tal practice at the end of the last century. They con-
tain 72% strontium-fluoro-silicate glass filler. Com-
pomers have the properties of composites as well as 
those of glass-ionomer cements. It is expected for 
the compomer to have the durability, abrasion resis-
tance, color resistance and polishability of the com-
posites. The compomers polymerize under the effect 
of ultraviolet light (3). Acid-alkaline reaction occurs 
in the compomer, but it is not the main reaction of 
polymerization. Thus, light-curing is necessary to 
perform the polymerization reaction (2). The suc-
cessful adhesion of the material to the hard tooth tis-
sues requires the use of enamel and dentin bonding 
systems (3). Considering the fluorine-releasing po-
tential, the aesthetic quality and working conditions 
of compomers make them preferred restoration ma-
terial in pediatric dentistry. There is not enough evi-
dence, comparing compomers with other restorative 
materials in permanent children’s teeth (1-3). 
Instead of pure metals, dental alloys play a sig-
nificant part in the treatment of dental caries, be-
cause pure metals do not have the needed physical 
properties for dental restorations in the oral cavi-
ty (12). In the operative treatment cast metal resto-
rations are used mainly in three different forms: in-
lays, overlays and partial dental crowns. They are 
made in at least two stages. In the first visitation, the 
tooth is prepared and this is followed by an impres-
sion. In the second visitation, the cast metal restora-
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tion is cemented over the tooth (12,13). Cast metal 
inlays are used on teeth where: an extensive caries is 
observed on the proximal surfaces of the distal teeth, 
after an endodontic treatment of molars and premo-
lars strengthening the rest of the hard tooth tissues, 
in cases of fractures of enamel and dentin where an 
extensive restoration of the proximal contacts and 
contours is needed, as well as necessary corrections 
in the occlusal plane, for restorations of teeth intend-
ed to carry removable prosthesis, in distal teeth, un-
dergoing strong masticatory pressure and abrasion 
(2,13-15). 
The aesthetic restorations performed in the oral 
cavity are called indirect aesthetic inlays. The indi-
rect restorations are performed on models present-
ing the exact same situation in the oral cavity af-
ter previous preparation of the tooth. This method 
includes laboratory modeling of ceramics or resin 
composites (13,15-17). They are used on teeth with 
large defects, mainly in class I and II, with wide buc-
co-lingual size and when a cusp covering is neces-
sary. The contours of the large indirect restorations 
are performed more easily and they are more dura-
ble compared to direct composite fillings especial-
ly in the areas of occlusal contacts. The ability to re-
sist the strong masticatory pressure is extremely im-
portant in extensive restorations in the distal areas 
(13). The restoration with indirect aesthetic inlays is 
a contraindication in cases with bruxism and bruxo-
mania, where there is inadequate moisture control 
at deep subgingival defects (hard up impression, as 
well as finishing manipulations concerning the ce-
menting of this kind restoration) (13,18). There are 
many advantages of the aesthetic direct restorations 
– less clinical time, more accurate restoration of the 
contact points and the contours of the tooth surface, 
they are more resistant to abrasion compared to the 
direct composite fillings, the compatibility is better, 
also they strengthen the rest of the hard tooth tis-
sues through the usе of adhesive systems in the ce-
menting process, they have improved physical prop-
erties, there is diversity of materials and better out-
put techniques (13,15,16,19,20). The disadvantages 
of indirect aesthetic restorations are: high cost, the 
necessity of temporary filling, more visitations, they 
are technique sensitive and require high level of ex-
perience of the dentist, adhesion of the indirect com-
posite fillings, where composite cement is used as a 
cementing agent, weakness, which requires a pre-
vious mechanical abrasion and/or chemical treat-
ment of the inlay. Ceramic material is a fragile one 
and if the preparation does not allow enough thick-
ness of the inlay a possible fracture may occur dur-
ing or after cementation (13,19). Composite materials 
with improved strength and abrasion resistance are 
now available on the market and are becoming more 
and more popular. Alongside with the improvement 
of the resin-modified cements and the dentin adhe-
sive systems, indirect composite restorations (rein-
forced or not with Kevlar fibers) may be considered a 
proper restorative agent in cases of single inlay, over-
lay or a crown. Composite resin materials are usual-
ly preferred over ceramics for inlays, while ceramics 
are better for overlays and crowns (11). The addition-
al clinical advantages include not only a precise mar-
ginal adaptation and abrasive resistance, similar to 
the one in the enamel, compatibility with the antag-
onist natural dentition, but also an ideal recreation 
of interdental contact points, excellent morphologi-
cal features and optimal aesthetics (20-22). Indirect 
composite inlays/overlays are more resistant to func-
tional abrasion than direct ones, but less than ceram-
ics (5,13,20). Combined inlays are indicated when the 
gingival border of the prepared cavity is located at 
the level of margo gingivalis. The preparation is the 
same as it is in the cases of cast metal inlays. All ce-
ramic restorations have perfect aesthetic properties 
but they are fragile and may suffer future fractures. 
All metal restorations are durable but with poor 
aesthetics. The aesthetics of the ceramics and the 
strength of the metal are combined in metal-ceramic 
restorations (15,17,18,23-25). The bond between met-
al and ceramics must be strong and durable, because 
the most common reason of failure of the restoration 
is where the ceramics is peeled off the metal (26,27). 
The compatibility between the alloy and the ceram-
ics is extremely important. The metal must not inter-
act with the ceramics, because this may disturb the 
aesthetics (28,29). 
The ceramic inlay and overlay become more 
and more popular as alternative restorations in the 
distal areas instead of direct composite fillings. They 
have better abrasion resistance compared to compos-
ite resins, therefore they last longer. However, the oc-
clusal corrections are more difficult and may lead to 
faster functional abrasion of the natural antagonist if 
Milena Georgieva, Evgeni Dimitrov, Radosveta Andreeva et al.
Scripta Scientifica Medicinae Dentalis, 2017;3(2):18-22
Medical University of Varna
21
the restorations are not properly polished or adjust-
ed (12,24,28,29). The functional and aesthetic resto-
rations for severely damaged teeth require materials, 
which must be biocompatible, mechanically stable 
during mastication and compatible with the natural 
tooth color. In summary ceramic inlays and partial 
crowns are clinically acceptable alternatives of the 
metal inlays and amalgam restorations when restor-
ing one or more cusps (18,25,27,30-33). 
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